Postischemic vasodilation, endothelial activation, and cardiovascular remodeling in end-stage renal disease.
Cardiovascular complications are the major cause of death in end-stage renal disease (ESRD) patients. These complications are associated with concomitant cardiac and vascular remodeling, including left ventricular (LV) hypertrophy and hypertrophy of arterial walls. The endothelium influences the process of arterial remodeling. ESRD patients are characterized by the development of both cardiovascular remodeling and endothelial dysfunction. Common carotid artery (CCA) intima-media thickness (IMT), CCA diameter, CCA distensibility, LV mass, and function were determined in 60 stable ESRD patients on hemodialysis and 34 age-, sex-, and blood pressure (BP)-matched controls, and their relationships with endothelial alterations were estimated by forearm postischemic vasodilation [flow debt repayment (FDR)] measured by venous plethysmography. We also evaluated the relationships between FDR and several cardiovascular risk factors or markers of inflammatory response or endothelial activation, for example, duration of dialysis, BP, smoking habits, cholesterol, parathormone (PTH), serum albumin, plasma fibrinogen, C-reactive protein (CRP), plasma homocysteine, plasminogen activator inhibitor (PAI-1), and von Willebrand factor (vWF). ESRD patients had increased LV mass, CCA diameter and CCA IMT, and had decreased CCA distensibility (P < 0.05). While the postischemic peak flow was comparable in controls and ESRD patients (29.2 +/- 9.1 vs. 27.9 +/- 0.2 mL/100 mL/min), FDR was lower in ESRD patients (116 +/- 31 vs. 88 +/- 32%, P < 0.001) because of the shorter duration of vasodilation (127 +/- 36 vs. 96 +/- 32 s, P < 0.001). The time to complete FDR was longer in ESRD patients (110 +/- 54 vs. 162 +/- 72 s, P < 0.001). ESRD patients had lower high-density lipoprotein cholesterol and serum albumin (P < 0.01) and higher triglycerides, fibrinogen, plasma homocysteine, vWF (P < 0.01), and PAI-1 (P < 0.05). For ESRD patients, significant negative age- and pressure-independent correlations were established between FDR and CCA diameter, duration of dialysis, and PAI-1. FDR was positively correlated with serum albumin. FDR and time to FDR were negatively correlated with CCA IMT and LV mass. CCA distensibility was positively associated with FDR (P < 0.001) and negatively with time to FDR (P < 0.001). The PAI-1 concentration was positively correlated with CCA IMT (P < 0.01) and negatively with CCA distensibility (P < 0.001). Our data provide the first evidence that cardiac and arterial remodeling in ESRD patients are inversely related to forearm reactive hyperemia. The diminished hyperemic response is due to the shorter duration of hyperemia and is associated with higher concentrations of serum markers of endothelial activation, suggesting that, in ESRD patients, endothelial dysfunction may be a factor influencing cardiovascular changes.